A selective inhibitor of matrix metalloproteinases inhibits the migration of isolated osteoclasts by increasing the life span of podosomes.
The osteoclast is a unique cell that cycles between bone resorption and migration. In this study, we used KB-R7785, an inhibitor of matrix metalloproteinases (MMPs), to investigate the role of MMPs in this cycle. Osteoclasts prepared from neonatal rabbits were processed to measure: (1) migration on hydroxyapatite (HA)-coated dishes, (2) the formation of an actin band, which is a large collection of podosomes, (3) the life span of podosomes, and (4) lacunar resorption on ivory slices. KB-R7785 significantly decreased the area of the tracks formed by osteoclasts on HA-coated dishes. The percentage of actin/podosome band formation, expressed as: (total length of the actin band/circumference of the osteoclast) x 100, was significantly increased after the addition of KB-R7785, which implies that podosome disassembly in osteoclasts was decreased by the inhibition of MMPs. Time-lapse cinemicrography demonstrated that the addition of KB-R7785 increased the life span of podosomes. Several indexes (number of resorption pits, total resorption area, and mean resorption area) of osteoclast resorption activity were significantly decreased by KB-R7785, while the average depth of resorption was increased. These results indicate that decreased podosome disassembly caused by an MMP inhibitor suppresses the migration of osteoclasts and, ultimately, inhibits osteoclastic bone resorption.